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the ship moves to regions where the vertical force is
different.

When the heeling error is fully corrected we escape one
cause of the unsteadiness which a compass shows when
a ship rolls, for we escape the magnetic cause of oscilla-
tion, namely, the alternate magnetic pull to port and
starboard.   But a purely dynamical cause of unsteadiness
necessarily remains, arising from the fact that the point
of suspension of a compass card must be placed some way
from the centre of gravity to hold the card level against
the dipping action of the earth's magnetic field.   Conse-
quently every roll to either side applies a mechanical
couple tending to set up oscillation, and if the period of
the roll were the same, or nearly the same, as the period
of oscillation of the card, the disturbance would become
so great as to make steering by compass impossible.   It
was to secure steadiness in this sense that Kelvin strove
to give his compass card a long period of oscillation,
recognizing that the right way to obtain steadiness was.
to make the period much longer than the period of the
slowest rolling motion liable to occur in a ship, at the
same time keeping the friction as small as possible.   The
problem of securing a steady frictionless compass was a
problem where, as in the invention of the mirror galvan-
ometer, his genius for practical dynamics guided him to
the right solution.   In the case of the compass it was
rendered difficult by the fact that other conditions, appar-
ently antagonistic, had at the same time to be satisfied
in order that the correction of magnetic errors might be
completely carried out.

As an adjunct to the improved compass he invented
the azimuth mirror, an apparatus which, standing on the
top of the bowl, allows the bearings of distant objects to
be readily taken by sighting over the tops of the correct-
ing globes. It slides on the top so as to turn in any